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[57] ABSTRACT 

An intraocular lens apparatus for replacement of the 
natural lens following the extraction of the natural lens 
in cataract surgery. One or more resilient haptics, hav- 
ing one or both ends affixed to the lens body, are pro- 
vided with alternating regions of varying transverse 
cross-sectional area along their length, so as to combine 
a relatively narrow insertion profile with great flexibil- 
ity and stability once implanted within the eye. 

16 Claims, 3 Diwing Sheets 
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C-loop haptics provide improved stability upon inser- 
INTRA OCULAR LENS APPARATUS WITH tion, in light of their prolonged, smoother curved re- 

HAPTICS OF VARYING CROSS-SECTIONAL gions of contact with the interior of the eye, but require 
AREAS larger incisions and usually more manipulation . upon 

5 insertion, as a result of their wide profile. Examples of 
BACKGROUND OF THE INVENTION prior art J-loop haptics are U.S. Pat. Nos. 4,159,546; 

In cataract surgery, the clouded natural lens is nor- 1; 5 , 8, ' 03 J : and 4,63 T 6 t ,2 J 0 ' wl S e e » m Pl« of prior art 
mally removed. An artificial lens known as an intraocu- f Jf pn " a ?L U :f ; Pat> Nos ' 4 .535,896; 4,585,456; 
lar lens, or IOL, is implanted within either the posterior , n ,6 T .r,t 2: and 7". 7,.: 

chamber or the anterior chamber of the eye. The IOL 10 " ,s th . us an ° b Jf ct ° f the P r f ent mvention to provide 
comprises an optic lens portion and a portion to retain a P° ste . nor d*"*" intraocular lens apparatus which 
and support the lens within the eye. The supporting and 5 a " be msert l ed ! hrou ^ a ^ydy «™« (nc.sion 
retaining portion usually employs one or more elon- m the ""m"" ***** incision required for 

gated strands, referred to as loops or haptics, which are a f.™ 81 ha P tlc > W» » J-type haptio. while 

resiliently deformable to facilitate insertion of the IOL 15 gaining the retention and increasing stability capabil.- 
into the eye, and expansion of the portion bearing U %°? ' ha P tt f' ° n ° e ™P l ™«*- . 

against the interior surface of the eye, once implanted . ?' 13 ° f th ! *> lesen ] lnv , entl0n 10 P r °- 

The present invention relates in general to such an intra- ^f* P otenof < * wnb " «"?<*«lar lens apparatus 
ocular lens apparatus, and in particular, to a posterior „ ^Z&T? ? cross - sec,, ° nal ar f 

chamber intraocular lens apparatus having looj-shaped 20 MJff.S? hapt.cs to maxuB«e flexibility 

v, or , t :^ c i,,, - n „„„„ - , . „ ■* and, in turn, the region of contact with the interior of 

haptics having areas of varying transverse cross-sec- the Qnce 

tional area, so as to minimize the effective maximum aJ^u~ * • • * 

width dimension or transverse profile of the IOL upon a t^ r ^£Tt**^ T " T P T £ 
insertion through the smallest possible incision, and „ a P<f en % ch <™** intraocular lens apparatus which 
,u JvJtl^r JZT". u I l ««* 25 can be easily manipulated into proper position once it 

^^^^^T^ he A aptlC / ^ ha * been inserted into the eye, while also reducing the 

y P impIantatl0n for ^ tei risk of damaging the interior of the eye during such 
slaDimy * manipulation. 

In order to effectively utilize an intraocular lens It is another object of the invention to provide a new 
within the eye, the clouded natural lens must first be 30 and improved posterior chamber intraocular lens that 
removed prior to insertion of the IOL. Such removal assumes the shape of the intraocular confines, such as 
can be achieved by a number of different processes. One the capsular bag or ciliary sulcus, because of the in- 
such process is phacoemulsification, wherein a micro- creased flexibility of the haptic design, 
needle is vibrated approximately forty thousand times It is another object of the invention to provide a new 
per second so as to effectively liquify the nucleus of the 35 and improved posterior chamber intraocular lens appa- 
natural lens for facilitated removal. Once this occurs, ratus which avoids one or more of the above-mentioned 
the remainder of the natural lens is removed from the limitations and disadvantages of prior art intraocular 
eye by a finely regulated suction process. lenses. 

In cataract surgery, it is extremely important to keep and other objects of the present invention, 

the incision made in the eye, which provides access to 40 ? ^become apparent from the description of the draw- 
the posterior chamber, as small as possible in order to ™& and claims ^at follow, 
speed the healing process. While several prior art IOLs SUMMARY OF THE INVENTION 

have employed haptics configured so as to provide the 

narrowest transverse profile and thereby enable inser- ^ P resent , mvention relates to an intraocular lens 
tion of the IOL through the smallest possible incision in 45 apparatus for implantation m the posterior chamber of 
the eye, few, if any such IOLs, have been designed so as ^ eye ' in ™™ ch . the . a PParaiwj IS to be inserted into the 
to allow for a maximum region of contact with the eye ? oxl Z a Ion J?todinal or radial direction with respect . 
interior surface of the eye after implantation and posi- *? lhe ?? n 1 te 5 of t J he ey t trough a relatively small inci- 
tioning within the eye. Likewise, such narrow profile aon u wl «ch is made m the eye along the outer periphery 
prior art IOL's tend to have relatively rigid haptics that 50 of ^ caraeal-icleral junction. The apparatus is config- 
tend to increase the risk of puncturing or scratching the ured m such a J"?* 38 to ^ stIon ?> yet flexible sup- 
interior of the eye. Furthermore, no known prior art pc ? rt rae f 8 wh ?<: h m ™* for P osltionin & and main- 
IOL incorporates a haptic which is configured so as to f"™" 8 } hQ . Pf 1 ^. of thc apparatus once it has been 
have alternating regions of varying transverse cross- „ mSe " ed W,t ^ the m 1 tenor of the eye ' and .*? further 
sectional areas along the length of the haptic which 55 ^able ease of inanipu^ 

serve to combine a narrow insertion profile with great a P para ^ * has been lnserted "*> the posterior 

flexibility for maximum stability upon implantation cnamoer ot tne eye. 

within the eye ^ intraocular lens apparatus includes a substan- 

HJtorical^ conventual IOLs have been of either .„ S s t^^ 

the Cloop type or the J-loop type. posterior ^ „ we]1 „ a pefipheraI ^ ge The 

J-loop haptics have a thin insertion profile and rela- tus may or may not also include positioning means 

lively stiff legs extending outwardly in a nearly straight, which are operably attached to the lens means, and 

tangential fashion from the lens, and have a small, which serve to enable facilitated manipulation of the 

sharply curved open end. Hence, J-loop haptics provide 65 intraocular lens apparatus once it has been inserted 

a higher potential for damaging (by scratching or punc- within the eye, thereby enabling proper positioning 

turing) the interior of the eye, and at times are less therewithin. Resilient support means are also a struc- 

stable, once implanted, due to their increased, almost tural feature of the intraocular lens apparatus. These 

column-like rigidity. resilient support means are operably attached to the lens 
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means, and they extend outwardly therefrom, and serve are diametrically opposed to each other. Furthermore, 

to retain and stabilize the intraocular lens apparatus each has a first end which is operably secured to the lens 

once it has been appropriately located within the eye by means, 

contacting the eye interior along a region of contact. In another embodiment of the invention, the support 
The resilient support means additionally comprises at 5 means comprises a first and a second loop member, 
least one flexible loop member which has a plurality of Each of these loop members are generally C-shaped and 
regions of increased cross-section which are each posi- are diametrically opposed to each other. Each of these 
tioned next to a region of narrowed cross-section, along C-shaped loop members have a first end thereof which 
its length, so as to maximize the length of the region of j s operably secured to the lens means, 
contact within the interior of the eye. 10 In yet another embodiment of the invention, the sup- 
In the preferred embodiment of the invention, the port means comprises two or more elliptically shaped 
support means further comprises loop members which loop memD ers. Each of these loop members have both 
are operably attached at a first end to the peripheral 0 f their ends operably affixed to the peripheral edge of 
edge of the lens means and end at a second end. These tne j ens meanSi 

regions of narrowed cross-section of the loop member 15 ^ the pre f errec i embodiment of the invention, the 
have successively smaller transverse cross-sectional support mea ns comprise loop members which are con- 
areas than the next preceding region of the narrowed structed so ^ to be resiliency compressible, and which 
cross-section. Furthermore, each of the regions of nar- haye & re . msertion maximum transverse width which 
rowed cross-sections decrease in transverse cross-sec- ^ substantially equal t0 that of the lens mean s. Such a 
tional area from the next preceding narrowed I region 20 construction enables ^ apparatus itself to be inserted 
along the length of the loop member from the first end £ arc-shaped inci- 
to the second end t M astopiovi^ tegr^fl««Uty J™ J jocular lens apparatus is actually 
of the loop member proximate .to its second end. Stedfato the eye, these resiliently compressed loop 
In another embodiment of the invention, the support u»wwu « / » Ai*L+i nn rw* 
means further comprises loop members which are oper- 25 members will expand in a transverse direction. Once 
aS attached at a first end totte peripheral edge of the this expansion has occurred, the resihently 
lens means, and which end at a second end. Each of the loop members provide maximum retention and stabihty 
regions of narrowed cross-section of the loop member of the intraocular lens apparatus within the eye. 
has a successively smaller, constant transverse cross- In another embodiment of the invention, the support 
sectional area than the next preceding region of nar- 30 means comprise a plurality of loop members which are 
rowed cross-section as one moves from the first end to operably attached to the peripheral edge of the lens 
the second end. Furthermore, each of the regions of means. Each of these loop members are diametrically 
narrowed cross-section progressively increase in trans- opposed and arranged radially symmetrically in relation 
verse cross-sectional area along the length of the loop to each other, so as to ensure that the loop members are 
member from the next preceding narrowed region, 35 substantially co-planar with the peripheral edge of the 
from the first end to the second end, so as to provide for lens means. 

greater flexibility of the loop member proximate to its In yet another embodiment of the invention, these 

first end. support means further comprise a plurality of loop 

In yet another embodiment of the invention, the sup- members which emanate angularly upwardly with re- 
port means further comprises loop members which are 40 spect to the posterior side of the lens means, 
operably attached at a first end to the peripheral edge of The lens means preferably comprises an optic lens 
the lens means, and which end at a second end. Each of which has sin anterior side which is substantially con- 
the regions of increased cross-section of the loop mem- veXi addition, the lens means is configured in such a 
ber has successively smaller transverse cross-sectional way wn ere the posterior side is also substantially con- 
areas than the next preceding region of increased cross- 45 vex so ^ to CO mprise a bi-convex lens, 
section. In addition, each of the regions of increased ^ another embodiment of the invention, the lens 
cross-section increase in transverse cross-sectional area means comprises an optic lens in which the anterior side 
from the next preceding narrowed region along the {$ substantially convex. Furthermore, the posterior side 
length of the loop member, from the first end to the of ^ Qptic lens ^ a substantially flat configuration, 
second end, so as to provide for greater flexibility of the 50 AlternativelVf ^ posterior side can be substantially 
loop member proximate to its first end. concave 

The support means in another embodiment of the fa ^ embodiment of the invention, the positioning 

invention, further comprises loop members being opera- comp rises one or more elliptically shaped por- 

bly attached at a first end to the penpheral edge of the P ^ ^ ^ 
ens means and ending at a second 55 ripheral edge of the lens means. These elliptically 

increased cross-secUon of the loop member have sue- £ J> me ans which 

cessively smaller transverse cross-sectional areas than K * . . 7 , *\. it f ... 

^S^m region of the increased cross-section, « ^egraUy positioned wathm *e one or more e hpti- 

as one moves from the first end to the second end. In cally shaped portions. The aperture means enable re- 
addition, each of the regions of the increased cross-sec- 60 ceptwe cooperation with a surgical instrument during 

tion decrease in transverse cross-sectional area from the manipulation of the intraocular lens apparatus, 

one preceding it along the length of the loop member, In another embodiment of the invention, the position- 

from the first end to the second end, so as to provide for ing means further comprise a plurality of slot means 

greater flexibility of the loop member proximate to its which are operably and distally positioned juxtaposed 
second end. fi 5 to the peripheral edge of the lens means. Accordingly, 

In one embodiment of the invention, the support these slot means allow for the receptive cooperation of 

means comprises a first and a second loop member. the intraocular lens apparatus with a surgical instrument 

Each of these loop members are generally J-shaped and during manipulation of the intraocular lens apparatus. 
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successively increases in the direction of the free end of 
BRIEF DESCRIPTION OF THE DRAWINGS the haptic 

FIG. 1 of the drawings is a top plan view showing, in DETAILED DESCRIPTION OF THE 

particular, the inventive posterior chamber IOL appara- DRAWINGS 
tus and, the haptics, positioning means and optic lens; 5 

FIG. 2 of the drawings is an elevated side view of one While this invention is susceptible of embodiment in 
embodiment of the posterior chamber intraocular lens many different forms, there is shown in the drawings 
apparatus wherein the haptics are angled upwardly and will herein be described in detail .several specific 
with respect to the posterior side of the optic lens; embodiments with the understanding that the present 

FIG 3 of the drawings is an elevated side view of 10 disclosure is to be considered as an exemplification of 
another embodiment of the posterior chamber intraocu. the principles of the mvenhon and is not intended to 
hr lens apparatus which shows the haptics being co-pla- ^ *e invention to the embodiment illustrated, 
nar wkh the posterior side of the optic lens; A first preferred embodiment of posterior chamber 

FIG. 4 of the drawings is a top plan view of another mtraocular lens apparatus 20 is shown in FIG 1 as 

x aw. v vi ©~ r r in-iQcjing OI >tic lens 21 and its posterior side 22, as well 

embodiment of the posterior ^ ha^ 30 a^d 31 which are used to secure posterior 

apparatus particular y ^showing ^the adaptation of a sin- ^ intraocular lens apparatus 20 within the -eye. 
gle, oval haptic which is attached at diametncally op- ™^™° f C ^ lcns apparatus requires 

posed sides of the optic lens and concentrically posi- ™ of ^ free end ^ hap ^ sub . 

tioned about the optic lens itself; stantially radially inwardly towards the lens. Optic lens 

FIG.Softhedrawmg^^ J $Q &*tevmg optional elliptically shaped 

side view of a human eye and showing, in particular, he sitionin mean ^ 24 ^ 25 emanating from the periph- 
anterior chamber of the eye, the pupilary cavity and the ^ ^ ^ of ^ light . focusing optic lens 2 i. Lens 21 
posterior chamber of the eye; should be made of a suitable transparent biocompatible 

FIG. 6 of the drawings is an elevated side view of the 2$ for optical correc tion such as polymethylmeth- 

posterior chamber intraocular lens apparatus operably acrylate (PMMA), silicone, hydrogel or other soft poly- 
positioned within the posterior chamber of a human merS| acrylate or ophthalmic glass, while haptics 30 and 
eye, and particularly showing the positioning of the 31 my be constructec i ^y biocompatible material such 
optic lens in relation to the pupilary cavity (particularly M p 0 ]yp r0 pyi en e or polymethylmethacrylate. Haptic s 
showing the convex surface of the optic lens); 3Q 30 and 31 are normally rather fine and have an aoprox i- 

FIG. 7 of the drawings is a top plan view of one m ately circular cr oss-sec tion with a diameter of ap prox- 
embodiment of the posterior chamber intraocular lens imately O.K Kincfies^ he ha pticsjna yalso be forme d of 
apparatus particularly showing the expanded position £th er sinpl^l^nriultiple filaments^JChe positioning 
of the haptics in phantom prior to manipulation and T rfr*KrT2r^"'I^^ 

implantation into the eye, and then showing the same 35 respectively, which whe n used in cooperation with a 
haptics after insertion and manipulation with a surgical su jrgj^irlt^ 

instrument, through a small axial incision in the eye; manipulating and pogitioningj^Lthe^osterior chamber 

FIG. 8 of the drawings is a top plan view of another intraocul^^ 
embodiment of the posterior chamber intraocular lens ej™THe' positioning means could also comprise aper- 
apparatus and showing, in particular, the oval, single 40 ( no t shown) formed in the outer periphery of the 
haptic attached to the outer periphery of the optic lens | ens 21, as well. Haptics 30 and 31 attach to lens 21 at 
at diametrically opposed points thereon, with the ex- shoulders 47 and 49 respectively, attached to the pe- 
panded position, prior to insertion being shown in phan- ripheral edge 23 of optic lens 21. Haptics 30 and 31 can 
torn and the compressed position once manipulated and naV e optional apertures 48 and 50 respectively, which 
implanted in the eye through a small incision in solid; 45 are formed in shoulders 47 and 49 to further facilitate 

FIG. 9 of the drawings is a top cutaway view of one manipulation of intraocular lens apparatus 20 with a 
embodiment of the present invention having a haptic surgical instrument Haptic 30 is shown having alternat- 
construction with a number of regions of narrowed fog regions of increased, transverse cross-sectional area 
cross-sectional area wherein the transverse cross-sec- 40 through 43 and adjacent regions of narrowed cross- 
tional area of each such region successively increases 50 sectional area* such as 44 and 45, along the length of 
from that of the next preceding region as one moves in haptic 30. Haptic 31 is also shown as having alternating 
the direction of the free end of the haptic; regions of increased and reduced transverse cross-sec- 

FIG. 10 of the drawings is a top cutaway view of tional area, such as regions of increased cross-sectional 
another embodiment of the invention having a haptic areas 32 through 35, and regions of narrowed cross-sec- 
construction wherein the transverse cross-sectional area 55 tional area 37 and 38. T hese alternating narrow an d 
of each narrowed region successively decreases in the wide portions of haptic 30 and 31 serve to allow for 
direction of the free end of the haptic; greater flexibility, and tn~e ma^ aaumJength-oXxontact 

FIG. 11 of the drawings is a top cutaway view of with the interior surface of theleve, which is needed f or 
another embodiment of the posterior chamber intraocu- the aloremenfiohed resilient deforma tion nf ttifi fffieend 
lar lens apparatus having a haptic construction with a 60 of the haptic radially inwardly towardsjhe lens vdiile 
number of regions of increased cross-sectional area retaining the requisite rigidity necessary to facilit ate 
wherein the transverse cross-sectional area of each such proper securement wttnin ihe_eYe._Free ends 52 and 53 
increased region successively decreases in the direction fiOarfocs-3fr"ana^V^ art* filsja^shoAvn in 

of the free end of the haptic; and FJgJk 

FIG. 12 of the drawings is top cutaway view of an- 65 A preferred embodiment of the invention 60 employ- 
other embodiment of the posterior chamber intraocular ing angled haptics 64 and 65 is shown in FIG. 2. These 
lens apparatus having a haptic construction wherein the haptics 64 and 65, each have one end affixed to periph- 
transverse cross-sectional area of each increased region era! edge 63 of optic lens 61, and extend upwardly at an 
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angle of approximately 5-20 degrees to the plane of the stantially uniform stresses being distributed throughout 

posterior side 77 of lens 61, and toward anterior side 62 haptic 117, and in turn distributed in a substantially 

of lens 61 as shown in FIG. 2. Haptics 64 and 65, as uniform fashion to the interior of the eye once im- 

shown in FIG. 2, are provided with the above- planted. 

described alternating regions of increased cross-sec- 5 In FIGS. 5 and 6, a human eye 145 is shown prior to, 

tional area such as 67, 68, 73 and 74, and regions of and after posterior chamber intraocular lens apparatus 

narrowed or decreased cross-sectional area such as 69, 140 has been inserted into the eye 145. In particular, 

70, 75 and 76. This configuration coupled with the an- there is shown in FIG. 5 f a human eye 145 wherein the 

gular positioning of haptics 64 and 65 enable posterior natural lens has been extracted because of a cataract 

chamber intraocular lens apparatus 60 to be secured 10 condition. Typically, a small incision is made in the 

within the capsular bag, and in turn, the posterior cham- front wall of the scleral-corneal junction or interior 

ber of the eye 149, as shown in FIG. 6, while allowing capsule through the cornea 151. A process such as phac- 

each of said haptics to be extremely resiliently com- oemulsification is then used to liquify the natural nu- 

pressible. cleus of the lens P rior t0 removal by suction, or the 

FIG. 3 shows another preferred embodiment of the 15 nucleus can be expressed through a slightly larger inci- 

posterior chamber intraocular lens apparatus 90 as hav- sion. The length of the insertion incision should be mini- 

ing haptics and 96 being aligned on a plane that is copla- mized so as to speed the healing process. Left behind 

nar with the posterior peripheral edge 94 and posterior are posterior capsule 160, iris 161 and ciliary sulcus 162. 

side 93 of optic lens 91. Anterior side 92 and posterior The pupil 153 is ordinarily dilated to facilitate centered 

side 93 of optic lens 91 is also shown in FIG. 3. Haptics 20 positioning of the lens 140 in the posterior chamber 149, 

95 and 96 of embodiment 90 of the intraocular apparatus behind it. 

likewise has alternating regions of wide, transverse In order to insert posterior chamber intraocular lens 

cross-sectional area, such as 97 and 99 immediately apparatus 140 into eye 145, a small arc-shaped incision 

adjacent to narrowed regions such as 98 and 100, re- (not shown) needs to be made upon the outer periphery 

spectively. 25 of cornea 151. After the incision is made, posterior 

In FIG. 4, another preferred embodiment of posterior chamber intraocular lens apparatus 140 is maneuvered 

chamber intraocular lens apparatus 110 is shown as and inserted through pupilary cavity 153 until it has 

having a single oval haptic 117 positioned around pe- entered into posterior chamber 149 of eye 145. Once 

ripheral edge 127 of optic lens 111. Haptic 117 is at- inserted into posterior chamber 149, posterior chamber 

tached to optic lens 111 by shoulders 129 and 130 serv- 30 intraocular lens apparatus 140 is maneuvered, as shown 

ing as attachment means, which are affixed to periph- in FIG. 6, until its convex surface 146 is centered behind 

eral edge 127 of optic lens 111. This single haptic con- pupilary cavity 153, through the use of surgical instru- 

figuration allows intraocular lens apparatus 110 to be ments (not shown). Posterior side 146a is also a substan- 

inserted within the eye 145, as shown in FIGS. 5 and 6, tially convex surface so as to comprise a bi-convex lens 

as a single unit without the need to separately manipu- 35 together with anterior convex side 146. As shown in 

late the haptics. Intraocular lens apparatus 110 is rela- FIG. 6, once implanted in the eye, haptics 142 and 143 

tively easy to insert, and may further reduce the risk of resiliently expand to contact ciliary sulcus 162 or the 

scratching, and potentially damaging any part of the capsular bag, so as to assume the shape of the intraocu- 

eye, during such insertion or the subsequent positioning lar confines in order to maintain lens apparatus 140 
of the lens within the eye. 40 within the interior of the eye 145. Once this has oc- 

Single haptic 117 is also configured with a series of curred, posterior chamber intraocular lens apparatus 

wider regions, such as wider regions 118 through 120, 140 will have been appropriately seated and the surgical 

and narrower regions, such as 123 through U2S, which instruments withdrawn from the interior of the eye 145. 

are positioned adjacent to said wider regions. Accord- FIG. 7 shows intraocular lens apparatus 160 in the 

ingly, this alternating sequence of wider regions 118 45 compressed position, as in the interior of the eye, as well 

through 120, and narrower regions 123 through 125, as in its expanded position, prior to insertion, in phan- 

enable maximum flexibility of posterior chamber intra- torn. Haptics 161 and 162 are attached to lens 169 at 

ocular lens apparatus 110 prior to and during insertion shoulders 165 and 166. The maximum, pre-insertion 

into the eye, and further allows for maximum spreading longitudinal length dimension is shown as t|. As further 
of end regions 132 and 133 of haptic 117 along the inside 50 shown in FIG. 7, the maximum transverse width dimen- 

surface of the eye once intraocular lens apparatus 110 is sion of lens apparatus 160 is kept to a minimum to pro- 

operably positioned therewithin. Varying numbers of vide the narrowest possible transverse profile for inser- 

narrower and wider regions should also be considered tion purposes. However, upon implantation, the longi- 

as being contemplated by the present invention. tudinal length dimension t2 is shorter than original 

Also shown in FIG. 4 are elliptically shaped portions 55 length dimension Ti, due to the compression of haptics 
113 and 114 comprising positioning means and their 161a and 162a along the longitudinal axis to arrive at 
respective apertures 115 and 116, which allow for ma- post-insertion haptic positions 161 and 162. At the same 
neuvering intraocular lens apparatus 110 with surgical time, upon insertion of lens apparatus 160, the maximum 
instruments to properly align it f once it is actually in- transverse width dimension increases from Wu to W2, 
serted within the capsular bag of the posterior chamber 60 due to the resilient spreading of haptics 161a and 162a in 
149 of the eye 155, as shown in FIGS. 5 and 6. In the the transverse direction. The alternating regions of 
preferred embodiment of intraocular lens apparatus 110, wider and narrower haptic cross-section enable the 
narrowed regions such as 123 and 125 of haptic 117 are maximum amount of such spreading of the haptics in the 
symmetrically arranged along its length. Moreover, in a transverse direction so as to maximize the region of 
preferred embodiment, both wider regions such as 118, 65 contact W c of haptics 161 and 162 with the interior of 
119 and 120 and narrowed regions such as 123 and 125 the eye, while still providing a transverse profile sub- 
are each of a substantially constant diameter and sub- stantially equal to the width of the lens portion. This 
stantially circular cross-section, so as to result in sub- combines to enable ease of implantation through the 
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smallest possible incision and greater stability once im- 
planted, through maximized region of contact W c along 
the interior of the eye. 

Another embodiment of intraocular lens apparatus 
170 is shown in FIG. 8. In this embodiment, both ends 
of haptics 171 and 172 remain attached to lens 179 at 
shoulders 175 and 176. The pre-insertion configuration 
is shown in phantom. Once implanted in the interior of 
the eye, longitudinal length dimension of apparatus 170 
decreases from Ti to T2, while transverse width dimen^ 
sion increases from Wj to W2. The region of contact 
W c of the haptics with the interior of the eye is likewise 
maximized with the present embodiment of the inven- 
tion. 

In FIG. 9, one embodiment of haptic 180 is shown 
having wide portions 181 through 184, and narrow 
portions 185 through 187. Each narrow portion, such as 
185 through 187, has a constant and progressively 
larger transverse cross-sectional area than the preced 
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haptic 290. This particular configuration allows greater 
flexibility near securement point 231 of optic lens 210, 
while providing for greater rigidity and stability at the 
free end of haptic 240.. 

The foregoing description and drawings merely ex- 
plain and illustrate the invention and the invention is not 
limited thereto except insofar as the appended claims 
are so limited as those skilled in the art who have the 
disclosure before them will be able to make modifica- 
tions and variations therein without departing from the 
scope of the invention. 

What is claimed is: 

1. An intraocular lens apparatus for implantation in 
the posterior chamber of an eye, in which said apparatus 
is inserted into an eye along a longitudinal direction 
through an incision made in the eye, said apparatus 
having strong, yet flexible support means for position- 
ing and maintaining of said position of said apparatus 
within the interior of the eye, and further enabling ease 
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ing narrow portion preceding it, as one moves toward 20 ^ manipulation, rotation and positioning of said appara- 
the free end A of haptic 180. Accordingly, haptic 180 
will be less flexible near its free end A, than at its point 
of attachment to the lens, so as to spread less against the 
interior of the eye near the free end A than near the 
attached end of the haptic. 

In FIG. 10, another embodiment of haptic 190 is 
shown having regions of wider cross-sectional area 191 
through 195 and regions of narrowed cross-sectional 
area 196 through 199 which are adjacently positioned 
thereto. In this particular embodiment, each individual 
region of narrowed constant cross-sectional sectional 
area, such as narrowed regions 196 through 199, have a 
smaller transverse cross-sectional area than each respec- 
tive preceding region of narrowed cross-sectional area, 
as one moves toward the free end A of haptic 190. This 
configuration allows for greater rigidity and therefore 
lens flexibility closer the attached end of the haptic and 
greater deflection and flexibility near the free end A of 
haptic 190. 

Another embodiment of haptic 215 is shown in FIG. 
11 wherein regions of enlarged transverse cross-sec- 
tional area 202 through 207 each have constant trans- 
verse cross-sectional areas that are smaller than the next 
preceding regions of enlarged cross-sectional area. The 
transverse cross-sectional areas of enlarged regions 202 45 
through 207, each decrease as one moves to free end 214 
of haptic 215 and away from attachment 201 on lens 
200. In this embodiment, regions of narrowed trans- 
verse cross-sectional area 208 through 213 have sub- 
stantially uniform transverse cross-sectional areas 
throughout the entire length of haptic 215, however, in 
other embodiments, these narrowed regions 208 
through 213 can also decrease or increase in cross-sec- 
tional area as one moves toward free end 214 of haptic 
215. This particular configuration allows for greater 
rigidity closest to securement point 201 of haptic 215 
while allowing greater flexibility near tip 214 of haptic 
215. 

In FIG. 12, another embodiment of haptic 240 is 
shown having regions of enlarged transverse cross-sec- 60 
tional area 224 through 229 interposed between regions 
of narrow portions 218 through 223. In this embodi- 
ment, while each narrowed transverse cross-sectional 
area 218 through 223 has a substantially uniform trans- 
verse cross-sectional area, regions of enlarged cross 65 
section 224 through 229 each have increasingly larger 
transverse cross-sectional areas than the next preceding 
enlarged region as one moves towards free end A of 
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tus after insertion into said posterior chamber of the eye, 
said intraocular lens apparatus comprising: 
substantially circular lens means having an anterior 
side, an opposite posterior side and a peripheral 
edge; 

positioning means operably attached to said lens 
means for enabling facilitated manipulation of said 
intraocular lens apparatus once the apparatus is 
inserted within the eye for proper positioning 
therein; 

resilient support means operably attached to said lens 
means and extending outwardly therefrom, for 
retaining and stabilizing said intraocular lens appa- 
ratus once appropriately located within the eye by 
contacting said eye interior along a region of 
contact, and 

said support means comprising at least one flexible 
loop member having a plurality of regions of in- 
creased cross-section, each positioned adjacent to a 
region of narrowed cross-section along its length, 
so as to comprise alternating regions of increased 
and decreased cross-section with at least, one of 
said regions of increased cross-section having a 
substantially continuous transverse cross-section 
along its length, for increasing flexibility of said at 
least one loop member and provide a maximized 
region of contact within said interior of said eye, 
while simultaneously enabling said intraocular lens 
apparatus to be inserted into the eye through a 
relatively small axial incision. 

2. The invention according to claim 1 wherein said 
support means further comprises: 

said loop member being operably attached at a first 
end to said peripheral edge of said lens means and 
ending at a second end; 
said regions of narrowed cross-section of said loop 
member having successively smaller transverse 
cross sectional areas than the next preceding region 
of narrowed cross-section; and 
each of said regions of said narrowed cross-sections 
decreasing in transverse cross-sectional area along 
the length of said loop member from said first end 
to said second end, so as to provide for greater 
flexibility of said loop member proximate to said 
second end thereof. 

3. The invention according to claim 1 wherein said 
support means further comprises: 
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said loop member being operably attached at a first 
end to said peripheral edge of said lens means and 
ending at a second end; 

each of said regions of narrowed cross-section of said 
loop member having successively smaller trans- 
verse cross sectional areas than the next preceding 
region of said narrowed cross-section; and 

each of said regions of narrowed cross-sections in- 
creasing in transverse cross-sectional area along 
the length of said loop member from said first end 
to said second end, so as to provide for greater 
flexibility of said loop member proximate to said 
first end. 

4. The invention according to claim 1 wherein said 
support means further comprises: 

said loop member being operably attached at a first 
end to said peripheral edge of said lens means and 
ending at a second end; 

each of said regions of increased cross-section of said 20 
loop member having successively smaller trans- 
verse cross sectional areas than the next preceding 
region of increased cross-section; and 

each of said regions of increased cross-sections in- 
creasing in transverse cross-sectional area along 
the length of said loop member from said first end 
to said second end, so as to provide for greater 
flexibility of said loop member proximate to said 
first end. 

5. The invention according to claim 1 wherein said 
support means further comprises: 

said loop member being operably attached at a first 
end to said peripheral edge of said lens means and 
ending at a second end; 

each of said regions of increased cross-section of said 
loop member having successively smaller trans- 
verse cross-sectional areas than the next preceding 
regions of increased cross-section; and 

each of said regions of increased cross-section de- 40 
creasing in transverse cross-sectional area along 
the length of said loop member from said first end 
to said second end, so as to provide for greater 
flexibility of said loop member proximate to said 
second end. 

6. The invention according to claim 1 wherein said 
support means comprises first and second generally 
J-shaped generally diametrically opposed loop mem- 
bers, each having a first end thereof operably secured to 
said lens means. 

7. The invention according to claim 1 wherein said 
support means comprises first and second generally 
Oshaped generally diametrically opposed loop mem- 
bers, each having a first end thereof operably secured to 55 
said lens means. 

8. The invention according to claim 1 wherein said 
support means comprises one substantially oval shaped 
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loop operably attached and positioned around the pe- 
riphery of said lens means. 

0. The invention according to claim 1 wherein said 
support means comprises: 
said loop members being constructed to be resiliently 
compressible and having a pre-insertion maximum 
transverse width substantially equal to that of said 
lens means so as to enable said apparatus to be 
inserted into the eye through a relatively small 
axial incision; and 
said resiliently compressed loop members thereby 
expanding in a transverse direction upon insertion 
into the eye so as to enable maximum retention and 
stability of said intraocular lens apparatus after said 
insertion into the eye. 
HO. The invention according to claim 9 wherein said 
support means comprises: 
a plurality of loop members operably attached to said 

peripheral edge of said lens means; and 
said plurality of loop members each being diametri- 
cally opposed and radially symmetrical in relation 
to each other, whereby said plurality of loop mem- 
bers are substantially co-planar with said peripheral 
edge of said lens means. 

11. The invention according to claim 10 wherein said 
support means further comprises: 

said plurality of loop members emanating angularly 
upwardly with respect to said posterior side of said 
lens means. 

12. The invention according to claim wherein said 
lens means comprises: 

an optic lens, wherein both said anterior side and said 
posterior side thereof are substantially convex, so 
as to comprise a substantially bi-convex lens. 

13. The invention according to claim 1 wherein said 
lens means comprises: 

an optic lens, wherein said anterior side is substan- 
tially convex and said posterior side is substantially 
flat. 

14. The invention according to claim 1 wherein said 
positioning means comprises: 

one or more elliptically shaped portions contiguously 
positioned along said peripheral edge of said lens 
means. 

15. The invention according to claim 14 wherein said 
one or more elliptically shaped portions comprises: 

aperture means integrally positioned within said one 
or more elliptically shaped portions for receptive 
cooperation with a surgical instrument during said 
manipulation of intraocular lens apparatus. 
IS. The invention according to claim 14 wherein said 
positioning means further comprises: 
a plurality of aperture means operably and distally 
positioned juxtaposed to said peripheral edge of 
said tens means for receptive cooperation with a 
surgical instrument during said manipulation of 
said intraocular lens apparatus. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 4,990,159 

DATED : February 5, 1991 

INVENTOR(S) : Manus C. Kraff 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 


Col, 7, Line 17 Delete "haptics" and insert instead 

— haptics 95 — . 


Col. 7, Line 61 Delete "eye 155, " and insert instead 

— eye 145 , — . 

Col. 9, Line 1 Delete "incision 11 and insert instead 

— incision, — . 

Col. 9, Line 31 Delete "cross-sectional sectional' 1 and 

insert instead — cross-sectional — . 

Col. 12, Line 30 Delete "claim wherein" and insert instead 

— claim 1 wherein — . 
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DOUGLAS B. COMER 
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